Abstract -A single sheet tester having closed magnetic path (a closed type of SST) has a problem that measurement accuracy of magnetostriction is considerably affected by, control described below. electromagnetic force between specimen and yoke. Therefore, in specimen are detected by using two of B-coils wound directly on specimen as shown in Fig. 1 (h) for waveform an open type has been developed; In order lo get uniform flux distribution in sufficiently large region, a compensating magnetizing winding is installed, and a method of waveform control is investigated, in which applied voltages to main and compensating windings are adjusted individually. The effectiveness of the newly developed open type is demonstrated by measuring magnetostrictions of thin amorphous sheet as well as highly grain-oriented silicon steel sheet.
I. INTRODUCTION closed type of SST is widely used in the measurements
A of magnetic properties such as magnetostriction as well as magnetization curve and power losses of electrical steel sheets [1]- [3] . However, the measurement accuracy of magnetostriction is very sensitive to the electromagnetic force between specimen and yoke [3] . Although an open type cf SST having a single magnetizing winding is proposed to overcome such a difficulty, the uniformity of flux distribution is not sufficient [4] .
In this paper, an open type of SST having main and compensating windings, which are excited individually, is proposed. The construction and feature of the proposed open type are described, and a technique for making the flux distribution uniform by controlling the applied voltages cf both windings is discussed. The magnetostriction measurements obtained from the open and closed types are compared. Figure 1 shows the newly developed open type. As shown in Fig. 1 (a) , the compensating winding is wound at the edges of main winding to get the uniform flux distribution. The length (430mm) and width (103mm) of main winding m determined so that a specimen of 500mmx IOOmm shown in Fig. l(b Table I . A method of waveform control is developed based on these results.
SINGLE SHEET TESTER HAVING OPEN MAGNETIC PATH
Figure4 shows the flow chart of proposed method OF waveform control. At the process 0 , umaln is adjusted so that B, and B, can be equal to each other, where B, and E, are the maximum flux densities at the center and the edge, respectively. At the process Q, the waveform b, of flux density at the edge, which is less sensitive, is controlled SO as to be sinusoidal by adjusting u ,~~, , .
When u,,,~,,, is adjusted, the waveform of flux density approaches to the sinusoidal one in wide region as well as the specified position. At the process 0, the waveform b, at the center, which is more sensitive, is controlled so as to be sinusoidal by adjusting uComp. These processes are iterated until specified convergence criteria shown in Table I1 IOmin applying magnetic field of 1.2kAim. In the case OF silicon steel sheet, the difference between the result obtained from the open type and that from the closed type with gap is within a few percents. In the case of thin amorphous sheet, however, the difference is about several ten percents. Especially, the closed type without gap is not applicable to the magnetostriction measurements of thin amorphous sheet.
It is demonstrated that the magnetostriction of amorphous metal is about ten times as large as that of silicon steel.
V. CONCLUSIONS
(1) By exciting the main and compensating windings individually, the flux distribution can be uniform enough compared with the closed type. The maximum flux density is also sufficiently large. 
